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Preface. 

The  experimental  work  upon  which  this  bulletin  is  based  was 
begun  by  Prof.  F.  W.  Rane,  who  had  charge  of  the  work  until  a 
part  of  the  harvesting  was  done,  when  he  tendered  his  resignation 
to  accept  a  position  in  another  State.  The  notes  begun  under 
Prof.  Rane,  together  with  those  taken  after  his  departure,  were 
offered  to  him  for  preparation  in  bulletin  form,  but  he  declined  to 
work  them  up.  owing  to  other  pressing  duties.  I  then  requested 
his  successor  Prof.  L.  C.  Corbett  to  tabulate  and  classify  the  re- 
sults for  publication.  To  Prof.  Corbett,  therefore,  are  due  the  de- 
ductions and  conclusions  published  in  this  bulletin. 

John  A.  Myers, 

Morgantown,  January,  1896.  Director. 


Potatoes  at  the  Station. 

In  several  sections  of  the  State  potato  growing  has  for  many 
years  been  one  of  the  leading  pursuits. 

Recognizing  the  importance  of  this  crop  the  station  has  endeav- 
ored to  serve  as  a  guide  and  aid  for  planters  by  carrying  on  extended 
tests  of  the  comparative  merits  of  standard  sorts  together  with  those 
of  later  introduction,  denominated  novelties  by  our  seed  dealers. 
This  work  was  begun  in  1894*  and  has  been  continued  during  the 
past  season.  Important  additions  have  been  made  to  the  list  so 
that  instead  of  the  thirty-five  varieties  reported  last  season  there 
are  now  sixtv-two.  A  second  feature  which  adds  much  to  the  value 
of  the  work  is  the  duplication  of  the  work  of  1894  so  that  at  this 
time  we  are  enabled  to  present  a  comparison  of  the  results  obtained 
from  a  two  year's  trial  of  the  first  thirty  five  varieties.  From  a 
comparison  of  the  yields  of  1894  with  those  of  1895  it  will  be  noted 
that  out  of  the  thirty  five  varieties  of  '94  twenty  one  produced 
larger  yields  in  '95  than  during  the  previous  season,  and  of  the  four- 
teen varieties  showing  a  falling  off  during  '95  (marked  by  under- 
score lines),  it  will  be  noted,  that,  with  but  few  exceptions,  they  are 
the  ones  giving  the  most  promising  results  in  '94  ;  hence  the  value 
of  extended  trials  of  the  same  varieties.  Another  peculiar  result 
is  brought  out  by  a  further  study  of  these  tables.  Out  of  the  thirty- 
five  varieties  of  1894  only  four,  Nos.  3,  4,  8  and  13  maintained  an 
average  yield  of  more  than  170  bushels  per  acre  during  both  seasons. 

In  1894  all  the  varieties  up  to  and  including  No.  29  were  planted 
on  April  20  and  21,  the  remaining  numbers  were  planted  on  April 
28.  The  planting  of  the  present  season  was  all  done  on  April  6  ; 
one  hundred  eyes  being  used  in  all  cases  except  where  otherwise 
noted. 

*See  Bulletin  88  of  this  Station— Potatoes,  Potato  Blight,  Potato  Scab. 


Potatoes  of  1895. 


The  numbers  upon  the  tubers  refer  to  the  corresponding  numbers 
at  the  left  in  the  tables  on  pages  192,  193,  191,  195  and  196. 
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Potato  Scab.— Treatment. 

The  following  record  is  suggestive  from  the  fact  that  the  soil 
upon  which  the  present  season's  crop  was  grown  was  in  potatoes 
during  '94  and  that  the  rows  this  season  occupied  the  same  ground 
as  in  '94  and  further  that  the  percentage  of  scab  upon  each  variety 
occupying  this  area  in  1894  is  known  and  will  be  found  recorded 
in  Bulletin  38  of  this  Station,  The  present  season's  crop,  Nos.  1 
and  2  occupied  the  place  of  a  variety  having  20  per  cent,  scab  in 
'94;  Nos.  3  and  4  of  one  having  1  per  cent;  Nos.  5  and  6  of  one 
having  4  percent;  7  and  8,  2  per  cent.,  and  9,  10,  11,  12,  one  hav- 
ing 6  per  cent,  of  scab. 

It  is  thus  seen  that  the  soil  was  such  as  might  be  expected  to  pro- 
duce scabby  potatoes.  The  seed  used  was  No.  12  of  '94  known  as 
Extra  Early,  and  averaging  20  per  cent,  of  scab  in  that  season's 
crop. 

This  taken  in  connection  with  the  scab-contaminated  soil  was  suf- 
ficient to  produce  unusually  favorable  conditions  for  the  develop- 
ment of  scab. 


Treatment  of  Seed. 

* 

The  corrosive  sublimate  treatment  consisted  in  soaking  the  seed 
in  a  solution  of  2  oz.  of  corrosive  sublimate  (Bichloride  of  Mer- 
cury) to  16  gallons  of  water  for  two  hours. 

The  Bordeaux  Mixture,  standard  solution,  made  by  dissolving  6 
lbs.  of  Copper  Sulphate  in  hot  water  in  a  wooden  or  stone  vessel 
and  when  cool  add  to  it  4  lbs  of  lime  which  has  been  slacked  in  an- 
other vessel  and  diluted  to  the  consistency  of  white  wash.  After 
placing  the  two  solutions  together  add  water  enough  to  make  40 
gallons. 

The  potatoes  receiving  the  Bordeaux  Mixture  treatment  were 
soaked  for  two  hours  in  a  solution  made  as  above  described. 

All  the  plants  were  sprayed  with  Paris  Green  for  the  potato  beetle 
but  no  other  fungicide  was  used. 


Treatment  of  Soil. 

In  those  cases  where  the  word  manure  is  used  in  the  table  it  has 
reference  to  horse  manure  used  in  the  hill ;  a  small  amount  of  dirt 
was  drawn  over  the  seed,  then  the  horse  manure,  and  a  final  cov- 
ering of  earth. 

The  lime  was  used  in  much  the  same  way,  a  handful  being  placed 
in  each  hill. 

Where  the  lime  and  manure  were  used  in  combination  about  one 
half  the  quantity  of  each  used  in  the  other  cases  was  put  together 
and  used  as  above  described. 
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The  results  of  this  trial  do  not  confirm  the  idea  that  manure  has 
a  tendency  to  increase  the  percentage  of  scab.  It  very  clearly 
shows  the  advantage  of  the  corrosive  sublimate  treatment  where 
lime  is  not  used,  while  it  appears  that  the  Bordeaux  Mixture  sup- 
plemented by  lime  is  more  efficient.  With  these  two  fungicides 
the  use  of  lime  appears  to  have  directly  opposite  results. 

Action  of  Lime  on  Corrosive  Sublimate. 

Quick  lime  is  known  to  chemists  by  the  symbol  Ca  O.  When  it 
is  slacked  it  takes  up  water,  forming  a  hydroxide.  Ca  (O  H)a  and 
this  acting  on  bichloroid  of  mercury  forms  the  oxide  of  mercury 
and  water,  or  Ca  O  +  Ho  O  =  Ca  (O  H)>. 

Ca  (0  H)2  +  HgCls  =  CaCl2  +  HgO  +  H3  O.  i.  e.,  Calcium 
Hydroxide  +  Corrosive  Sublimate  =  Calcium  Chloride  +  Mer- 
curic Oxide  -f-  Water. 

This  reaction  gives  HGO  (murcuric  oxide)  as  the  hydroxide  is 
not  known. 

The  oxide  of  mercury  is  insoluble  in  water,  probably  also  in  the 
soil.  The  insoluble  product  has  evidently  lost  its  effectiveness  as 
a  fungicide,  this  being  due  to  the  action  of  the  lime. 

POTATO  SCAB. 
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Co-operative  Potato  Test. 


The  tabulated  results  of  the  reports  of  the  several  persons  taking 
part  in  the  potato  test  of  1895  clearly  and  strikingly  show  the 
adaptability  of  the  several  districts  of  the  State  for  potato  growing. 

The  comparatively  small  yield  reported  in  all  cases,  however, 
was  due  to  the  union  of  various  causes  all  conspiring  to  make  the 
past  season  unfavorable  to  the  growth  and  development  of  the  po- 
tato.     The  season  opened  with  an  untimely  warm  spell  which  in- 
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duced,  in  many  cases,  early  planting  and  a  rapid  development  of 
of  the  seed.  This  was  followed  in  May  by  a  series  of  freezes  se- 
vere enough  to  cut  to  the  ground  or  destroy  all  tender  and  succu- 
lent foliage.  The  potatoes  of  this  test  shared  largely  the  disaster 
brought  by  these  adverse  conditions;  the  freeze  was  followed  by  a 
protracted  dry  period,  covering  some  three  weeks  of  what  should 
have  been  the  best  growing  season  of  the  year.  Taking  into  account 
the  extreme  conditions  of  the  season  we  may  congratulate  our- 
selves that  we  are  able  to  make  so  satisfactory  a  report. 

Adverse  climatic  conditions,  however,  are  not  the  only  causes 
that  worked  to  reduce  the  list  of  reports  here  presented.  Of  some 
120  samples  sent  out  from  this  department,  reports  were  received 
from  about  75,  many  of  which  were  of  no  value  either  because  of 
loss  of  crop  by  uncongenial  conditions  or  because  of  incomplete 
data,  however,  the  results  very  emphatically  show  the  adaptability 
by  the  various  sections  of  the  State  to  potato  growing  during  the 
season  of  1895. 

In  compiling  this  data  I  was  forcibly  impressed  by  the  large  yields 
reported  by  those  counties  lying  in  the  Valley  of  the  Potomac. 

This  was  an  unexpected  result,  as  it  is  generally  conceded  that 
the  Ohio  Valley  region  is  the  great  potato  belt  of  our  State.  This 
idea,  however,  may  have  grown  out  of  the  fact  that  a  larger  acre- 
age of  potatoes  is  grown  along  the  Ohio  than  in  any  other  portion 
of  the  State. 

There  are  two'other  explanations  or  theories  for  these  unexpected 
results,  neither  of  which  can,  however,  be  satisfactorily  answered 
without  further  investigation.  The  results  of  the  season  of  1895 
may  be  due  to  unequal  distribution  of  frosts  and  rains,  thus  giving 
one  locality  or  section  an  advantage  over  another  ;  and  second,  the 
the  section  in  which  potatoes  have  been  most  extensively  grown 
may  be  deteriorating  so  far  as  the  production  of  that  particular 
crop  is  concerned.  In  other  words  the  land  may  have  become  "po- 
tato sick,"  and  unable  to  produce  as  large  crops  as  the  section  where 
they  have  not  been  so  universally  grown. 
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Temperature  of— and  Rainfall  in— the  Several  Districts, 
During  the  Growing  Season  of  1895. 

A  study  of  the  meteorological  conditions  of  the  several  sections 
may  throw  some  light  upon  the  subject,  and  with  this  in  view  the 
following  summary  of  the  frosts  and  rainfall  of  the  various  sections 
is  presented.  For  convenience  the  State  has  been  divided  into  live 
divisions,  four  of  which,  because  of  their  position  and  other  natural 
advantages,  have  been  denominated  promising  potato  districts,  be- 
cause of  varying  climatic  and  geological  conditions.  The  fifth  di- 
vision takes  in  all  that  portion  of  the  State  not  embraced  in  the 
other  four,  and  while  it  covers  by  far  the  greatest  area,  it  is  only 
taken  into  consideration  in  making  up  the  general  average  for  the 
State. 

The  four  divisions  above  referred  to  are  entirely  arbitrary  and 
based  principally  on  a  knowledge  of  the  topography  of  the  country. 

Dr.  Hopkins,  whose  travels  in  the  study  of  the  insect  life  have 
taken  him  over  nearly  every  mountain  range  and  valley  of  the 
State,  kindly  suggested  the  divisions  which  are  as  follows  : — 

First — Ohio  Valley — Including  the  counties  of  Brooke,  Ohio, 
Marshall,  Wetzel  (eastern  part),  Tyler,  Pleasants,  Wood,  Jackson, 
Mason,  and  parts  of  Mason  and  Putnum — along  the  Kanawha 
River. 

Second — Potomac  Valley — Covering  the  counties  of  Jefferson, 
Berkeley,  Morgan,  Hampshire,  Mineral  and  Grant. 

Third — Third  District — Embraces  Mercer,  Greenbrier,  Summers 
and  Monroe  counties. 

Fourth — Fourth  District— Is  included  wTithin  the  boundaries  of 
Marion,  Harrison,  Lewis,  Upshur,  Taylor  and  Barbour  counties. 

By  consulting  a  county  map  of  the  State  the  location  of  these 
districts  will  readily  be  seen.  It  suggests  first  of  all  that  perhaps 
some  of  these  areas  may  have  been  comparatively  exempt  from  the 
late  frost  and  second  that  the  rainfall  of  the  several  districts  may 
have  been  variable;  with  a  view  of  clearly  bringing  out  these  re- 
lations the  following  table  showing  the  average,  maximum  and 
minimum  temperature  for  the  several  counties  of  each  district  to- 
gether with  the  corresponding  rainfall  is  here  presented. 
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TEMPERATURE  OF  AND  RAIN  FALL  IN  THE  SEVERAL 
DISTRICTS  DURING  THE  GROWING  SEASON  OF  1895. 
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Temperature  and  Rain 
Fall. 
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It  will  be  observed  that  during  March  and  April  the  fourth  dis- 
trict received  much  more  rain  than  either  of  the  other  districts; 
8.5  in.  while  in  neither  of  the  others  more  than  6.2  inches  fell. 
The  minimum  temperature  was,  however,  somewhat  lower  in  the 
Fourth  District,  but  in  all,  freezing  weather  occurred  during  the 
same  months. 


Comparison  of  Varieties. 

The  results  obtained  from  the  co-operative  potato  tests  of  the 
season  of  1895,  while  far  from  being  as  satisfactory  as  might  be 
desired,  yet  furnish  valuable  data  for  comparing  the  productive- 
ness of  the  several  varieties  in  the  various  sections  of  the  State,  as 
well  as,  noting  the  varieties  doing  best  over  the  State  in  general. 
With  a  view  of  determining  the  value  of  any  one  variety  for  a 
given  section  its  yield  in  each  section  is  compared  with  the  average 
yield  of  that  variety  for  the  whole  State. 

To  reduce  all  the  varied  results  to  a  common  basis  the  average 
yield  of  one  pound  of  seed  in  each  district  is  taken  as  the  basis  of 
comparison. 

The  following  table  presents  in  a  most  striking  manner  the  be- 
havior of  the  several  varieties  in  the  various  sections  of  the  State. 
The  numbers  underscored"  represent  the  largest  yields  for  the  dis- 
trict; the  variety  for  which  it  is  the  record  may  then  be  considered 
as  well  suited  for  the  soil  and  climate  of  that  particular  district. 
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RATE  OF  YIELD  PER  POUND  OF  SEED  PLANTED   FOR 
DISTRICTS  AND  FOR  THE  STATE. 


Variety. 

First     District,     Ohio 
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Cultural  Suggestions. 

The  culture  a  crop  receives  after  it  has  been  properly  planted 
often  determines  upon  which  side  of  the  ledger  the  balance  occurs 
at  the  close  of  the  year.  In  general  good  culture  means  a  crop 
while  poor  culture  or  neglect  returns  a  corresponding  harvest. 

Some  have  conceived  the  idea  that  the  sole  object  of  cultivation 
is  to  prevent  the  growth  of  weeds.  This  is  a  function  of  all  true 
cultivation  but  should  not  be  made  the  only  reason  for  culture. 

The  intelligent  cultivator  has  three  objects  in  view  when  he  cul- 
tivates any  crop: 

1.  To  supply  the  growing  crop  with  food. 

2.  To  conserve  for  the  use  of  that  crop  as  much  moisture  as  is 
practicable. 

3.  The  destruction  of  weeds. 

Within  certain  limits  the  finer  a  soil  is  the  more  available  becomes 
the  plant  food  it  contains. 

In  clay  soils  this  state  of  division  can  be  carried  too  far,  for  if 
the  soil  becomes  as  fine  as  dust  when  it  gets  wet  it  becomes  adhe- 
sive and  upon  drying  loses  its  consistency  and  is  thereby  injured. 
But  with  sandy,  gravely  and  loamy  soils  there  is  little  danger  from 
this  cause.  The  more  thoroughly,  then,  cultivation  is  done  the 
more  food  will  be  ready  for  use  by  the  plant. 

Deep  plowing  followed  by  a  thorough  harrowing  to  form  a  suit- 
able seed  bed  are  among  the  primary  requirements  for  success. 

A  prevailing  <  ustom  not  many  years  ago  was  to  "hill  up"  corn 
and  potatoes,  some  times  making  mounds  or  ridges  from  8  to  12 
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inches  in  height.  What  argument  can  be  brought  to  substantiate 
such  a  practice  or  what  lead  to  it  is  hard  to  say;  but  there  are  many- 
legitimate  reasons  for  discouraging  the  method: — 

1 .  It  exposes  an  excessive  surface  of  soil  to  the  action  of  wind 
and  sun. 

2.  It  lowers  the  level  to  which  capillary  water  is  naturally  raised 
thus  making  the  supply  more  difficult  for  plants  to  obtain. 

3.  It  breaks  off  and  exposes  roots  that  should  be  a  help  to  the 
plant. 

Level  culture  or  as  near  an  approach  to  it  as  is  possible  is  the 
ideal,  but  with  level  culture  go  shallow  culture.  Surface  cultiva- 
tion kills  the  weeds,  breaks  the  crust  of  the  soil,  keeps  it  loose  and 
pliable  and  through  this  layer  of  loose  soil  which  acts  like  a  mulch 
over  the  surface,  moisture  is  conserved. 

To  make  this  natural  soil  mulch  most  efficient  care  is  needed,  and 
cultivation  merely  for  the  purpose  of  keeping  down  weeds  will  not 
suffice.  After  each  shower,  as  soon  as  the  ground  will  permit,  cul- 
tivate the  soil,  otherwise  the  efficiency  of  the  loose  layer  of  soil 
will  be  lost  and  evaporation  will  go  on  as  rapidly  as  ever. 

During  the  dry  time  frequent  cultivation  by  keeping  this  soil 
mulch  in  active  operation  prevents  evaporation  and  keeps  at  the 
disposal  of  the  growing  crop  an  amount  of  moisture  that  could 
not  otherwise  be  maintained  without  irrigation. 
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